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Charm baryon vs. strange baryon 
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Charmed baryon thresholds 

5.4 GeV 
4.573 GeV 
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BESIII data taken 

PRL101 (2008) 172001 

BELLE 

In 2014, BESIII took data above ȿc pair threshold and run 

machine at 4.6GeV with excellent performance! 

This is a marvelous achievement of BES! 

Energy(GeV) lum.(1/pb) 

4.575 ~48 

4.580 ~8.5 

4.590 ~8.1 

4.600 ~567 

a vailable d ata set at BESIII  

First time to systematically study charmed baryon at threshold!  



ȿc
+ decay rates 

Å absolute BFôs has large 

uncertainties 

Å semi-leptonic decay modes 

have not been fully explored; 

The only measured   

BF(ȿc Ÿ ȿl+ɜl) has large 

uncertainties 

of ŭB/B~16% 

Å no neutron modes have 

been measured 
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More reliable to be treated in HQET than 

mesons as it consists of a heavy quark 

and a spin and isospin zero light diquark 
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Absolute BFôs of ȿc
+  hadronic decays 

ÅAbsolute branching fractions (BF) of ȿc
+  decays are still not 

well determined since its discovery 30 years ago 
ïBFs of all the decay modes (~85%) are measured relative to  ɤᴼὴὑ “  

ïCharm counting Č test SM  

ïHowever, no completely model-independent measurements of the absolute 
BF oÆ  ɤ ᴼὴὑ “   (from Argus and CLEO very old results) 
uncertainties of BFs of Ώ decays are 25%~40% in PDG2014 

ÅUƴǘƛƭ .ŜƭƭŜΩǎ ŦƛǊǎǘ άƳƻŘŜƭ-ƛƴŘŜǇŜƴŘŜƴǘέ ƳŜŀǎǳǊŜƳŜƴǘΥ   
ὄ ɤᴼὴὑ “ φȢψτπȢςτȢ

Ȣ Ϸ  
precision reaches to 4.7% 

ÅHowever, measurement using the threshold pair-productions 
via e+e- annihilations is unique:  
the most simple and straightforward 

[PRL113(2014)042002]  
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PDG2014 
aŦǘŜǊ ŀŘƻǇǘƛƴƎ .ŜƭƭŜΩǎ 
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Measuring decay rate with missing particle 

Production at threshold has advantages on this type of decays!  

Â semi-leptonic decay rates BF(ȿc Ÿ ȿl+ɜl) 

V So far, large uncertainties of BF 

(ŭB/B~16%) mainly through partial 

reconstruction  in inclusive productions at 

ίͯρπȢτὋὩὠ at MARKII and CLEO 

V Systematic uncertainty (ŭB/B~14%) 

dominated due to the ȿc SL modes 

V BESIII 567/pb data @4.6GeV will 

provide the measurement up to precision 

of  ŭB/B~10% by using DT method 

Â no neutron modes has been measured 

V the first measurement of these modes up 

to the level of BF~0.5%. 

-0.2 -0.1 0 0.1 0.2 

ȿc Ÿ ȿe+ɜe 

efficiency:~5%*40% 

0.7 0.8 0.9 1.0 1.1 

ȿc Ÿ n Ks ́ + 

MM 2 

efficiency:~5%*40% 

567/pb data @4.6GeV  
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Measurements of  hadronic BFs 

ÅProduced in the pair production ὩὩ ᴼΏΏ  at 

4.6GeV ;  

Åkinematics does not allow additional particle produced 

along with  the ΏΏ  pair 

Åfully reconstruct the pairs and take their yield ratios to 

measure the BFs:  
ratio of single tags (ST) and double tags (DT)  

Å567/pb data consists of more than 100K  ΏΏ  pairs 

Åsensitivity of BF reaches to the level of 0.1% 

Å12 hadronic modes are being measured at the same 

time based on a global fit [Chinese Phys. C37(2013)106201] 

charge conjugate modes are implied in the following slides. 
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Detection of  ɤ pairs  

12 modes  
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Estimation on the yields of the 12 modes  

ÅUse energy difference (ȹE) to improve S/B  

ÅExtract signal yields in the beam-constrained mass (MBC) 

V ST yields  

V DT yields   

We tune ST MC simulations according to the decay 

pattern in data to better control of systematics. 

ST in MC ST in MC ST in MC 



ST ɤ  yields in data 

data 

Very clean backgrounds 
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ST sum:~15K 


